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(54) Title: CONTACT ARRANGEMENT FOR ELECTRIC SWITCHING DEVICES 




(57) Abstract 



The invention relates to a contact arrangement particularly intended for current limiting low-voltage circuit breakers, the 
contact arrangement having an elongated movable contact (10) which, at its mid-point, is rotatably joumalled about a rotational 
axis (A) directed perpendicular to the longitudinal axis of the contact. The movable contact cooperates with two fixed contacts 
(20, 21) which are arranged on opposite sides of the movable contact. In the closed posihon of the switching device, the movable 
contact is pressed against the fixed contacts with the aid of a torsion spring (18) which extends parallel to the rotational axis of 
the movable contact and which, on one side of the movable contact, is in engagement with the movable contact and, on the oppo- 
site side, is in engagement with the stand of the switching device. 
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r.nnr.act arrangement for electric switching devices 
TECHNICAL FIELD 

5 The present invention relates to a contiact arrangement of 
the kind described in the preamble to claim 1, intended for 
electric switching devices. The invention primarily relates 
to contact arrangements for current limiting circuit brea- 
kers for rated operating voltages of up to about 1000 V but 
10 it may, in principle, also be used with other type's of low 
voltage electric switching devices. 

BACKGROUND ART 

15 Electric switching devices with rotatably journalled movable 
contacts and two series-connected breaking points per pole 
are previously known. In a switching device of this type 
described in EP-B-0 174 904, the necessary contact pressure 
is achieved with the aid of two helically wound torsion 

20 springs, arranged on opposite sides of the movable contact 
in each pole. In such a design, it is difficult to fulfil 
the requirements which are placed on modern electric 
switching devices with respect to small phase distances and 
a small width of the device. 

25 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a contact 
arrangement of the above-mentioned kind, which is parti- 

30 cularly intended for current limiting circuit breakers and 
which reauires a smaller phase distance than the above- 
mentioned known design. This is achieved according to the 
invention by designing the contact arrangement in the way 
described in the characterizing part of claim 1. By using, 

35 in each breaker pole, only one torsion spring, arranged in 
the manner stated in the claim, for achieving the required 
contact pressure, a simple design with few parts is 
obtained, in which the phase distance {i.e. the distance 
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between the mid-pianes of adjacently located breaker poles) 
can be minimized. By designing the torsion spring as a 
helically wound spring, it may be designed relatively easily 
bendable so that it applies a substantially pure torsional 
moment to the movable contact. In this way, the frictional 
forces acting against the contact forces in the bearings of 
the movable contact will be small. 

The movable contact may suitably be provided with a contact 
carrier, cast around the central part of the contact, with a 
bearing shaft, an operating arm and a spring attachment. 
This gives a simple design with few parts. 

The torsion spring may advantageously be placed eccen- 
15 trically in relation to the rotational axis of the movable 
contact. This makes possible a simple, straight shape of 
the contact. 



10 



20 



The contact carrier is suitably designed such that the 
torsion spring may be clamped to the contact carrier during 
the mounting work. The movable contact with the contact 
carrier and the spring form a mounting unit which may be 
pushed into the breaker stand between two shielding walls 
provided with U-shaped guide slots for the bearing shaft of 
25 the contact. One end portion of the spring may be designed 
such that its engagement is automatically transferred to the 
adjacent shielding wall in connection with the mounting unit 
being pressed into position in the guide slots. This 
enables the mounting work to be carried out simply and 
30 raoidlv. 

Since the movable contact is journalled in U-shaped guide 
slots, the further advantage is achieved that the contact 
within certain limits m.ay be displaced transversally in the 
35 plane of rotation, which makes it possible to take up 

deviations in the contact position. Such deviations are 
unavoidable and are due to manufacturing tolerances and 
contact wear . 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The invention will be explained in greater detail by 
describing an embodiment with reference to the accompanying 
5 drawings^ wherein 

Figure 1 shows in perspective view a contact arrangement 
according to the invention, 

10 Figures 2 and 3 show in side view the contact arrangement in 

its closed and open positions, respectively, 

Figures 4 and 5 show how the movable contact carrier of the 
contact arrangement with its contact pressure 
15 spring is fitted into slot-shaped guides in the 

stand of an electric switching device, and 



Figure 6 shows in perspective view how the contact arrange- 
ment may be arranged in an electric switching 
20 device. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 



The contact arrangement shown in Figures 1-3 has a movable 
25 contact 10 comprising a movable contact arm 11 made from 
round bar of, for example, copper, the ends of the contact 
arm supporting contact elements 12 of a suitable contact 
material, for example silver cadmium oxide or silver tin 
oxide. The central part of the contact arm is surrounded by 
30 a contact carrier 13, which is made of insulating material, 
for example plastic, and is fixed to the contact arm, for 
example by being cast thereon. The contact carrier 13 is 
formed with a bearing shaft 14, consisting of two shaft pins 
14a, 14b directed in opposite directions, an operating arm 
35 15 and a fixing slot 16 for a contact pressure spring 18. 
The shaft 14 is journalled in two mutually parallel 
shielding walls {not shown) , arranged on opposite sides of 
the contact arm and forming part of the stand of the 
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electric switching device, the contact 10 being rotatabie 
about a rotational axis A oriented perpendicular to the 
longitudinal axis of the contact . 

The movable contact 10 cooperates with two fixed contacts 
20, 21, arranged on opposite sides of the movable contact, 
each contact consisting of a contact arm 22 of copper with a 
contact element 23 of a suitable contact material. The 
contact arm 22 has a hook-like shape with two branches, one 

24 of which constituting a connecting branch and the other 

25 forming an arcing horn. 

In the closed position of the electric switching device, the 
movable contact elements 12 are pressed against the fixed 
contact elements 23 with the aid of the contact pressure 
spring 18^ which consists of a helically wound spring 
extending substantially parallel to the rotational axis A. 
On one side of the movable contact 10, the spring 18 is in 
engagement with the movable contact via the contact carrier 
13, and on the other side of the contact the spring is in 
engagement with the stand of the electric switching device. 

The contact carrier 13 and the torsion spring 18 are 
designed such that the spring 18 may be attached to the 
25 contact carrier 13 before the movable contact with the 

contact carrier and the spring is fitted into the electric 
switching device. Figure 4 shows the unit, consisting of 
parts 10, 13 and 18, prior to being fitted into the 
switching device. One end portion of the spring is thereby 
30 fixed in the fixing slot 16 of the contact carrier 13, 

whereas the other end portion of the spring, which portion 
is designed with a transversally projecting arm 19, is fixed 
by pressing the end portion by the spring tension against 
the contact carrier at the two points marked by the arrows 
55 B. The fitting into the switching device may be carried out 
in a simple and rapid manner by pressing in the mentioned 
mounting unit, in the direction of the arrow C, between two 
parallel shielding walls, associated with the stand of the 



5 



10 
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electric switching device, a portion 28 of one of these 
wails being schematically shown in Figures 4 and 5. The 
shielding walls are provided with U-shaped guide slots 29 
for mounting the shaft 14 of the movable contact. That end 
5 portion of the spring 18 which is provided with the arm 19 
will then be pushed into one of the guide slots 29, the 
width of which is somewhat larger than the outside diameter 
of the helically wound spring 18. The engagement of the 
spring is then transferred to the shielding wall at the 

10 points marked with the arrows D (Fig. 5). In the embodiment 
shown, the bearing shaft 14 of the contact carrier has an 
oval cross section, in which the largest dimension of the 
cross section corresponds to the width of the associated 
guide slot 29. The other guide slot 29, on the opposite 

15 side of the contact carrier 11, need only exhibit the 

necessary transversal play between the shaft pin 14a and the 
bottom of the slot. This slot, therefore, has a smaller 
depth than the guide slot which accomodates one of the end 
portions of the spring 18. 

20 

Figure 6 shows central parts of a three-pole electric 
switching device which is provided with the contact 
arrangement described above. The switching device is 
designed so as to combine the functions of a contactor, a 

25 direct-on-line starter and a current limiting circuit 

breaker. The main current path in each pole extends from an 
upper terminal clamp 31 via a bimetallic element 32 in a 
thermal tripping device, an upper fixed contact 21, a 
movable contact 10, a lower fixed contact 20 and a 

30 percussion armature magnet 33 to a lower terminal clamp 35. 
A deionization plate package 36 and 37, respectively, is 
arranged close to each one of the two series-connected 
breaking points in each breaker pole. 

35 The electric switching device is provided with an operating 
magnet {not shown), which in accivated state maintains the 
opening spring (or springs), not shown, of the switching 
device tensioned. The switching device is then in a closed 
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contact position by the influence of the contact pressure 
springs 18. For opening of the switching device during 
normal operation, for example when breaking normal operating 
currents and operating overload currents, the current to the 
5 coil of the operating magnet is broken by means' of an 

auxiliary contact arranged in the operating circuit. This 
causes the force from the opening spring to influence the 
operating arms 15 via an operating member (not shown) common 
to all the poles, the movable contacts 10 thus being turned 
10 from the open position against the action of the contact 
pressure springs 18, which are weaker than the opening 
spring . 

If a short circuit occurs in the circuit into which the 
15 electric switching device is connected, the percussion 

armature magnet 33 is activated, which magnet, via an arm 34 
connected to the magnet armature, directly influences the 
contact arrangement in the phase (or the phases) in which a 
short circuit current occurs, a rapid current limiting 
20 breaking thus being achieved- At the same time, the current 
to the coil of the operating magnet is broken, permitting 
the movable contacts in all the poles to switch to the open 
position. The percussion armature magnet 33 may, for 
example, be of the type described in the patent publication 
25 WO 90/05368. 

The - invention is not limited to the embodiment shown but 
several modifications are possible within the scope of the 
claims. For example, the torsion spring 18 may be placed 

30 closer to the rotational axis A of the movable contact 10, 

or coaxiaily therewith. In that way, the swinging motion of 
that of the ends of the spring, which is in engagement with 
the contact carrier 13, is reduced. At the same time, 
however, the contact 10 must be bent to accomodate the 

35 spring. 
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CLAIMS 



10 



15 



20 



25 



30 



35 



1 A contact arrangement for electric switching dev.cas^ 
comprising an elongated movable contact (10,, "^"^^^ ^^^^ 
„id-ooint is rotatably iournalled about - ""--^^^'^ 
(A, directed perpendicular to the longitudinal ax.s o the 
contact and which cooperates with two fixed contacts (20, 
2.,, which are arranged on opposite s.des of '^^^ 
;l;a=t ,10), Caracterlzea in t.at the ^^^^^J^^^ 

^ in the closed oosition of tne electric 

110) is adaptea, m tne - 

1 ching dLice, to be pressed against the fixed contacts 

2 . with the aid Of a torsion spring (IB, which extends 
;tantially parallel to said rotational axis ^ - 

on one side of the movable contact is in engagement wx.h the 
Lvable contact and on the opposite s.de is in engagement 

('>^\ nf th- electric switching device, 
with the stand (2b) or tn^ ^x^^ 

2 An arrangement according to claim 1, characterized in 
that the torsion spring (18, is — -"^^^^^^^^^ 

in relation to the rotational axis of the movable contact 

(10) - 

1 

, An ,-r.nae..nt accotdlM to cUitn 1 oc 2, cliarac- 

.,=t.d, =t.-.l,ht contact ,U, xhloh, .t it. ,n . an* 

orop.o,lt= of t^e lon,it„<.ln.l .»is o, tne cent, t 

s»PPO.t= contact ol....t= a2| "^^l^^::^^" 
.Itn oo«.spondln5 contact 1231 on the .i»=d 

contacts C20, 21) . 

t-n rla-!m 3, characterized in 
4 An arrangement according to ola-m J, 

that the movable contact arm (ID is provided wxth a 

contact carrier (13, fixed on the central part of tne 

contact arm. 

^i=im 4 characterized in 

5. An arrangement according to claim 4, c 

• r. ch^ff (M) of the movable contact (10) 
that the bearing shaft (.^) o- . ..-.^ 

■r.-oorAi -2-t of the contact carrier (IJ) ■ 
constitutes an integral ^a^t oi 
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15 




20 



8 

6. An arrangement according to claim 3 or 4, 
obaracterired in that the contact carrier (13) is formed 
with an attachment (16) for the torsion spring (18), 
permitting the spring to be fixed to the movable contact 
carrier (13) before this is fitted into the electric 
switching device. 

7. An arrangement according to any of the preceding claims, 
characterized in that the movable contact arm (11) is 
arranged between two shielding walls (2 8) with U-shaped 
guide slots (29), directed transversally of the longitudinal 
direction of the contact arm, for the bearing shaft (14) of 
the contact arm. 

8. An arrangement according to claim 7, characterized in 
that one end portion of the torsion spring (18) is posi- 
tioned in one of the U-shaped slots (29) and is thereby 
positioned closer to the bottom of the slot than the bearing 
shaft (14) . 



9. An arrangement according to claim 6, 7 or 8, 
characterised in that one end portion of the torsion 
spring (18) is shaped such that the engagement of the spring 
is automatically transferred to the adjacent shielding wall 

25 (2 8) when the movable contact (10) with the spring (18) is 
inserted into the breaker stand. 

10. An arrangement according zo any of claims 3-9, 
characterized in that the movable contact arm has 

30 circular cross section. 
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